A fluorescent oligopeptide energy transfer assay with broad applications for neutral proteases.
A fluorescent peptide substrate to explore the protease specificity for the amino acid regions C- and N-terminal to the cleavage site has been designed. Intramolecular quenching of indole fluorescence by an N-terminal dansyl group separated by six amino acid residues forms the basis of this assay. For a particular enzyme, specificity can be designed into the peptide sequence by means of the number of residues that separate the two chromophores. In the present instance, the heptapeptide Dns-Gly-Lys-Tyr-Ala-Pro-Trp-Val is used to assay angiotensin converting enzyme (ACE), Astacus protease, carboxypeptidase A, alpha-chymotrypsin, and trypsin, all of which cleave the peptide in accord with their known specificity: Trypsin and Astacus protease hydrolyze only the Lys-Tyr and Tyr-Ala bonds, respectively. alpha-Chymotrypsin primarily cleaves the Tyr-Ala bond while ACE makes three successive dipeptidyl cleavages from the C-terminus. Carboxypeptidase rapidly hydrolyzes first the Trp-Val and then the Pro-Trp bond. For all of the enzymes, catalytic activity (kcat/Km) is in the range from 10(5) to 10(6) M-1 s-1. Hydrolysis causes a fluorescence increase in the 310 to 410 nm region of 8.6- to 13.6-fold depending on the enzyme that is assayed. Assays can be designed based on the increase in tryptophan fluorescence or by individual product analyses using thin-layer or high-performance liquid chromatography. The specificity and sensitivity of such internally quenched fluorescent oligopeptides would seem to be ideal for the assay of specific endoproteases.